[Effects of U74389G on pulmonary macrophage influx and lung development in 95% O2 exposed newborn rats].
Oxygen toxicity is believed to play a critical role in the pathogenesis of bronchopulmonary dysplasia (BPD). U74389G, a potent 21-aminosteroid antioxidant, was applied to the 95% O(2) induced acute lung injury in newborn rat model. The present study aimed to investigate the mechanism of hyperoxic lung injury and the interaction of possible mediators, and to explore the effect of antioxidant intervention. Newborn Sprague-Dawley rats were randomly divided into four groups: air-exposed control, air-exposed treated with U74389G, hyperoxia-exposed control, hyperoxia-exposed treated with U74389G. Hydroxyl radical formation (2,3-DHBA and 2,5-DHBA) was assessed by an aromatic hydroxylation assay using GC/MS with salicylate as the probe. The 8-isoprostane, a specific marker for in vivo lipid peroxidation, was quantitated by enzyme immunoassay. Pulmonary macrophage influx and nitrotyrosine formation were measured by means of immunohistochemistry. (3)H-TdR (autoradiography) incorporation was assessed as an index of active lung cell growth. Exposure to 95% O(2) for 7 days induced significant lung injury and mortality. The contents of hydroxyl radical in the hyperoxia-exposed lungs were dramatically increased [(2,3-DHBA 49.2 +/- 3.5 pmol/mg), (2,5-DHBA 55.8 +/- 2.3 pmol/mg), P < 0.05) and were decreased by treatment with U74389G [(2,3-DHBA 37.9 +/- 2.4 pmol/mg), (2,5-DHBA 31.3 +/- 1.9 pmol/mg), P < 0.05). The level of 8-isoprostane in the lungs of 95% O(2)-exposed newborn rats was significantly raised (546.6 +/- 32.2 pg/mg, P < 0.05) and lowered down by U74389G (358.5 +/- 24.1 pg/mg, P < 0.05). This phenomenon was also observed in the air-exposed animals. Remarkable pulmonary macrophage infiltration was evident in hyperoxia-exposed newborn rats and was attenuated by U74389G treatment. Nitrotyrosine distributed in the lung parenchyma and epithelial cells of large airway of hyperoxia-exposed newborn rats. The extent of protein nitration was reduced by U74389G, but the oxygen induced morphological change was not significantly improved by U74389G treatment. Exposure to 95% O(2) induced lung growth arrest as shown by (3)H-TdR incorporation. U74389G partially preserved active lung cell growth in hyperoxia-exposed rats, but showed an inhibitory effect on normal lung cell growth. Through scavenging hydroxyl radical and lipid peroxides, U74389G could block pulmonary macrophage influx and partly avert alveolar development arrest in hyperoxia-exposed newborn rats. Antioxidant intervention holds promising in hyperoxic lung injury though cautions should be taken as possible interference on normal cell development.